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?H4  2O0SSUC3  07  K3IAUJC  SALTS  FOR  AM30C3PTQR  vrmnrpa 

r  ollo.-iny  io  the  translation  of  m  article  by 
1.  £.  v.;filbur=  end  S.  Schmidt  in  the  :ernan-Inn- 
•aajc  periodical  la  -uni taste  ~orechnn.«-r(  Immunity  1 

Research),  Vol  43,  1Q?5 ,  w.,~es  3?-4j7 

« 

.:i;cucr,n  has  Deer,  achieved,  as  is  well  In  own ,  in  irflu- 
the  concentration  of  antibodies  in  an  actively  .immu- 
•: j ;•:{<.■.!  or  anisr*  by  sems  of  various  chemical  actions. 

.:•»  ir  oncer.  and  aclsen  (1)  Drought  a  bout,  an  increase  in  diph- 
aMtoxin  in  the  case  of  diphtheria- i  r.unised  hsrseo 
.)„•  injection  oi  iilocarpin.  iicux  and  Vo.illard  (2),  ; 

,cu*  oncen  and  ::adsen  (3),  l^ied oer;;er  and.  Dorner  (4), 

..ehvor.dor  (5),  Ifeiffer  (6),  rteyrcnnn  (7),  and  others  showed 
that  one  iaryo  bloodletting  or  several  small  ones  can  stimu- 
to  cr.ti toxin  forms  ti'on.  :imilnr  shifting  in  antibody  t>ro- 

ivetion  con  be  effected  ay  the  injection  of  tyrodin  and  fyro- 
.'•clloiC:  ndeen  and  Tallquist ,8) ,  Kefol  (lueller,9) ,  "ethylene 
clue  ( fuors t, 10 ) ,  Sal'.arsan  (Walker,  11) ,  and  thorium  (Hektoen 
v.d  Jorner,  IP),  u’eoently  'album  (13)  and  Wnlbum  and  j.'tfrch  (14) 
have  f.tu.'icd  .total  salts  more  closely  with  reference  to  their* 
»'i.  t  on  ;:.cc  for  antibody  formation  arid  their  influence  on  this 
found  that  there  are  several  actons  these  subs tar oce 

i 


which  even'  hnVo  nu  ur.ur.ur.21y  cr;  ul  action  in  t*:io  iiemeor.  "  ■ 

-  '  -  ’  t  .  ' 

i-rlosas.,  v.ho  bcjsin  tftoee  -  c:<  oerlueata  or.  the  be.r.is  of  vriri  ovv. 
tiioorctioftl  eoric.i.ieratiohs,  reports  -s  follow u  on  the  r "fitter: 

‘“•'ifa  our  nreccnt  iaiov/Iednc,  it  in  difficult  lo  yo  nore  • 
oiorely  into  the  question  of  r  lie  elm  mo  tor  o'.  »‘:e  nrocb'.sRO 
•  which  "0  on  in  the  or^mnis-.-a  hurinir  the  formation  of  *  nil  toxin 

•  . ,  j  4  • 

hut  of  >vh at  a  tyoo  the  processes  soy  be  (synthetic  x.oce’rire, 

G*ili to ,  in  tra-  oleculrir  roarru? ~err,ent a t  etc.),  one  rtoy  irob-'oly 

•  *  ,  4 

’’  •  -  ;  i  .  '  . 

assume  that  transformations  of  an  enzymatic  nature  Slav?  ri  r*ore. 

role  here  fis  in  the  case  of  ail  3’c^l'i.f-dt.iyits 
.  =' •  Certain  cor. .‘it lofts,  ab  is  well  hno.vn ,  •  u£t  3c  arjeoert  -.o 

that  the  cnsyreo  may  be  able  to  display  thoir  full  activity, 
conditions,  concerning  the  nature  of  which,  our  knowledge  is 
very  alight.-  Amon~  other  tiling, •  one  Juts  observed  Jthr  r,re- 

•aenoc  of  certain  r.etallio  salts  can  exert  a  e oJisi dernb^e  idit  fl" ; 

v  ■.  .:.■■■  f  .  :  ■  ;.•■  "'•)  Tt ' 

.  sonetiros  a  .vcoiaiv©.  influence  (-catalyzers,  Jo-chsyjtSS);  on  'many  v 


ensyric  notions  (several  oxydases  r,  whioh.icnSe  r:e  to  ewe. tec t  •  • ; 

that  certain  'metallic  salts  rtvht  perhaps  also  be  of  ■i’.jpdrt',noe  ; 

for  the  anti t  oxin-forroing  or oo esses  in  the  animal  or 

-  •  ■  ‘  :$V;  y  Vh’ 

mixt  case  tire  proved  to  be  correot  --  that  the  type  and  jm-punt  of 

■'  :  .  -  .. 


those  aorta  of  salts  in  the  organism  ooultf  nerhapn  b,e  qno  of  the 
onuses  of  the  often  considerable  individual  :ii‘:rcrenoes|  of ’the  : 
antitoxin  formation  ability  of  the  animals.  It  would  tic  tb  be 
cupponed  that  every  animal  th  t  is  at  all  able  to  react  to  a 
toxin  ir jeoticn  oy  the  formation  of  an  antitoxin  uorccarteb  the 

t  » 

;■  f.coo.T'ry  et.oy’ os  (speoific?)  for  such  a  reaction  which  It  live 


.:c  :  y.u.  decisive  for  the  qualitative  relatione  durinfc  antitoxin 
f  >r.  eiion  while  the  type  and  amount  of  the  present  Metallic 

i 

...  t  "  *  ■ 

(nf’talyscrn?)  more  or  leas  determine  the  quantitative 
•  jntior./j  of  these  processes.  '| 

Tn  case  the  state  of  affairs  were  thus,  one  nirlit  assume 
'  •  t  Edition  of  the  ••  etallic  salt  concerned  to  -.he  pj^nica 

r  » 

t :i  io  o<r.:liv:  immunized  would,  in  many  instances,  increase  the 

\ 

..oo ;-r  of  the  antitoxin-formation  process .  that  .13,  would  have 
t  .  or.  expressed  in  on  increase  in  the  antitoxin  concentration 
.if  tne  blood." 

r 

I  ho  experiments  first  undertaken  referred  to  the1  action 
•  > 
of  rani ;aanesc  chloride,  nickel  chloride,  cobalt  chloride,'  and 

nine  chloride  on  the  formation  of  the  diphtheria  antitoxin- in 

-iUSvely  immunized  horses  and  on  the  f oli-spylutinin  formation. 

in  -onto.  The  infections  were  undertaken  intravenously; and 

0 

.it  was  shown  that  nil  the  tested  salts  resulted  in  an  increase 
in  antibody  production,  al1Thourah  in  a  differ  in,?  decree. 

iorsea  immunized  against  diphtheria  which  showed  a  steady 
.*■  carcase  in  fiie  strength  of  the  antitoxin  could,  in  several  er.nes, 

1  '  \  . 

oy  the  in, lection  of  manganese  ohloride,  be  brought  to  an  rmti- 

! 

toxin  concentration  which  was  greater  than  that  vhioh  had  been 
ri.Tiaaily  achieved  oy  the  ucual  immunization  with  toxin  alone. 

At •  the  wt-' ton’s  tierua  Institute,  injection*  of  rrr;?»r.c*fB  ohloride 


.  nvc  o 


c«  introduced  into  iranmieation  tfeehnolo'y  in  the  ?ro- 


U<otion  of  diphtheria  antitoxin  and  other  scrums. 

--V- 


j 


•"fclbtttt  sad  iJtroh  (14)  who  continued  and  further  imensi- 
rif  i  thco''  oxpci’injents  showed,  ar.-onr  other  thin, to  ,  that  jt  is  •• 
oo.nsiblc  in  this  way  also  in.  the  case  of  diphtheria- i:r:;urised 

m 

-or- is  to  push  the  antitoxin  concentration  of  the  blood •  consider- 
ably  i  i 'her  than  ie  usually  possible  by  toxin  treatment  *  lone , 
t  fact  .vhich  can  claim  a  certain  practical  interest.  ?o‘r  the 
l.'.-.uriisation  of  hunan  beings  it  is  often  desirable  to ‘be  able  to 
Mrc  oat  diphtheria  antitoxin;- however,  xvo  to  now,  it  >ar.  usually 

been  impossible  by  the  .usual  immunization  to  brin.*  the ’antitoxin 

,  ‘  •  •  •  { 

ip  the  blood  of  a  coat  higher  than  to  about  60-30  Imnunlsin r 

units  err  cubic  centimeter,  an  antitoxin  strength  which  is  pretty 
.  .  ‘  (  * 
low  for  practioal  use.  Vve  auooeoded  in  our  experiments ; in  uro- 

duciny  a  serum  with  manganese  chloride  that  contained  3.65 

'  .  .  .  •  i 

Immunizing  units  per  cUbio  centimeter.  ; 

•  .  .  "  ,  t 

vhe  injooted  r.angsneoe  ohloride  disappears  very  |:ro  rid  ]y 

f  . . 

:ro:n  the  blood  circulation  .and  almost  the  entire  amount  of 

‘  v  l  ' 

•rnrruieco  given  off  from  the  experimental  anirael  in  removed  * 

i‘  .  * 

through  the  intestinal  mucous  membrane.  Not  a  small  mrt  is  ro- 

•  t. 

taihftd  in  various  organs.  However  the  ability  of  these! to  store 
'an.Tmese  differo  greatly.  Usually  the  ranganeoe  content  of 

.  t  ' 

the  or, Tons  increases  gradually  with  the  amount  in, looted.  How- 

•  * 

ever,  in  this  oonneotion,  the  liver  fonas  an  exception, 

It  ocetas  that  the  ability  of  this  organ  to  retain  mrn- 

■  i 

•mesa  stands  in  a  certain  relationship  to  the  antitoxin  rro- 

I  ! 

motion  capacity  of  the  animal  oo  that  good  antitoxin  proJue- 
ora  lwvo  an  inorensed  mnn.ganece  content  in  Che  liver  while  she 


r  -.iount  in  the  liver,  of  poor  anti  toxin  producers  is  oonoi  *ernbly 
»  - 

rc'ueed.  'his  manganese  depot  in  the  liver  of  the  f'liira.tl  ie  r»«r 
;vi:.;s  of  r.iniii ice.no e  for  antitoxin  formation  (catalyzers':). 

Vo  compare  the  action  of  different  irctallic  salts  ,  cx- 
icnoivc  experiments  were  undertaken  with  Joli- immunized  animals 
(  :oats  and  rabbits).  Tn  this  connection  it  was  shown  that  the 
action  of  various  metallic  salts  differs  exceedingly.’  *n  arree- 
ment  octween  the  aotion  of  the  metals  and  their  place  in  the 

periodic  system  does  not  seem  to  exist.  On  the  other  hand,  if 

»  »  * 

one  arranges  them  according  to  the  somewhat  older  viewpoints. 

* 

one  will  find  that  within  groups  so  sst  up  there  io,  in  most 
cn-<c3,nn  express  agreement  between  the  atamio  number  and  the 
action  in  this  way  that  the  action  within  individual  groups 
(•'Ucaiino  metals?  and  the  calcium  group)  increases  v.t  the  atom¬ 
ic  number  increasss  while,  within  other  .Troupe  the  opposite 
•3  ’  '  !  . 

relation  nrevails(ma*aiceium  group,  silver  group,  iron  group? 

and  perhaps  the  platinum  aroup) . 

•  *  * 

it  was  found  out  in  addition  that .  beryllium  chloride  is 

*  r 

the  oat  active  of  all  the  salts  inoluded  in  the  experiment. 

» 

ainoe  it  is  obvious  that  thsss  relations, in  addition 

to  the  purely  praotloal  interest,  can  olaim  no  small  iptereat 

from  the  standpoint  of  ths  immunity  theory,  there  io  an  intrn- 

tio;  of  testing  gradually  the  importance  of  the  metal  salts 

0 

for  other  processes  in  ths  organism  whioh  have  greater  or 

dirsot  oonnsotion  with  ths  ooitnos  of  ionunity  and,, 
in  the  first  plaee,  to  csesrtain  whether  ths  pseuliar  do rend- 


cincc  of  the  notion  on  the  atomlo  numbers  of  the  eu'Mlftnces  is- 

r.  1  r.v  with  general  application  v;itlain  this  area. 

Thus  ./album  (15)  lias  tested  the  aotion  of  various  'etallio 
salts  on  the  bactericide  substances  of  the  blood  and  found  that 

the  Jc.preo  of  activity  of  these  is  also  influenced  in  several 

instances  and  in  no  small  degree  by  the  metallic  salts  just  as 

* 

n  certain  agreement  is  found  here  too  between  the  atomic  number 
and  the  action.  . 

In  the  present  wotfk  we  have  examined  the  importance  of 
ictallic  salts  for  ambooeptor  formation. 

The  technology  applied  was  as  follows t 
Pefiorinatod  sheep  blood  /TIammelblut7  was  centrifuged  by 
shaking  and  the  blood  oorpuseles  separated  off  by  centrifuging 
wore  washed  three  times  ,  by  msans  if  a  sodium  ohlorids  solution. 

•  i 

f’nc  part  of  •  these  washed  blood  corpuscles  was  dissolved  in  two 

* 

parts  of  sterile  distilled  water  and  3  oubio  oentimetero  of 
tlilo  Golution(«»  1  oubio  oentlmeter  of  blood  corpuscles)  were 
injectod  intravenously  into  the  experimental  animal  (rabbit). 

Before  the  injection  a  blood  sample  was  token  to  eee  whether 
normally  occurring  amboceptors  were  present  in  this,  which  was 
In  no  ones  true  in  the  animals  used* 

The  injeotiom  of  the  blood  oorpueole  aolution  usually, 

i  *  , 

at  any  rnte  apparently,  produced  no  symptoms  of  poisoning  in  the 
rabbits.  Prom  the  5th  day  after  the  injection  blood  aamplee 

wore  taken  daily  and  on  the  16th  day  after  the  injection  on 

•  1 

v.  iloh  the  ambooeptor  ourve  would  supposedly  be  descending  sharp¬ 
ly*  Oiic  oubio  oentlmeter  of  a  0*001  molar  solution  sataUie 


It  in  -iuection  (in  a  physiological  sodium  chloride  solution) 
•/.as  injected  intravenously  per  kilogram  of  the  rabbit.  Aeo  or  il¬ 
ia,*:  ->.0  the  experiments  of  ’'album  and  t'tfrch  this  is  the  largest 
amount  of  the  most  powerfully  toxic  metal  salt (cadr  him) ,  rhioh 
one  can  inject  intravenously  in  a  rabbit  without  producing 
visible  symptoms  of  poisoning. 

*  # 

*  • 

jlood  samples  wers  taken  1C  minutes,  3C  minutes’,  1.  ?, 

/.,  5,  7,  and  24  hours  after  the  metallic  salt  injeotion.  The 
.measurement  of  the  amboceptor  concentration  of  these  serum 
simples  was  carried  out  as  follows: 

i  t  first  a  preliminary  experiment  was  conducted.  The 
scrum  was  diluted  1  :  250  and  fron  this  dilution  dooa/res 
1.0-0. >0. 1-0. 06-0 .03-0. 01  were  used,  toother  with  a  re¬ 
liably  solvent  complement  dosage  (twioe  the  amount  of  the  -'ba¬ 
a-re  found  oolvent  by  the  experiment)  end  0.25  oubio  centimeter 

•» 

of  a  5-ocroent  deposit  /7ufeohwsmun£7  sheep  blood  oorpuscles 

in  n  total  volume  of  1*25  cubio  centimeters.  After  careful  nhak- 

• 

in.T,  the  glosses  wore  plaoed  for  one  hour  in  a  37-degree  watnr 
oath,  then  shaken  again,  and  stored  until  the  next  day  in  an 
luc  oellar  ^kisktller/  at  *  temperature  of  about  2  degrees. 

.  reading  of  the  experiment  was  taken  in  this  way:  rears 

of  a  glass  with  a  30-peroent  hemolysis  a  eoeparieoo  of  all  the 

scrioc  was  so  conduoted  that  the  amount  was  determined  which 

produced  auoh  a  hemolysis  for  each  serum  sample.  The  reciprocal 

value  of  this  amount  showed  tho  number  of  ocboooptor  unite  rrr 
cubio  oa. at  letter  of  undiluted  serum.  The  min  experiment  r^e  of 
o our. io  conducted  rith  far  smaller  /rue  in  the 


o 


dor-apea  than  in  the  indicated  creliminory  experiment.  • 

rhc  notion  of  the  individual  retallio  oV't  in  .lection 
’.vac  flrtcr»rined  by  the  height  to  which  it  could  drive  the  r.**oo- 
oeptor  concentration  of  the  serum  and  in  relation  to  the  nnx- 
inun  awooceotor  concentration  achieved  in  advance  through  the 
nnti/*en  alone.  The  indicated  percent  increase  is  to  be  judred 
In  relation  to  the  first  acme  of  the  curve  whilo  this* is  cut 
r.t  100.  In  this  way  individual  uifferenoee  of  the  individual 

cxncrinontal  animals  regarding  antibody  formation  ".re  eliminated^- 

% 

insofar  no  this  is  at  all  possible  —  and  the  results  attained 
are  thus  dlr«ot\~  oamporabls  «7tth  one  another. 

let  it  be  noted  here  that  only  those  rabbits  were  ueed 
for  the  experiments  which  showed  a  vigorous  amboceptor  formation 
after  thf  oloot  injection  oinoe  it  turned  cut  that  enlnals  -hioh 
.Iv'.ved  a  nlurrieh  arbooeptor  for  ration  a3ao  reacted  renkly  to 
ihe  rrtallio  salt  iojeotlor*.  Anany  the  rabbits  rhooe  rmbocentor 

or.rtian  was  .Tood,  .there  were,  however,  some  (about  10-1$  ner-  * 

• 

cent  cf  the  animals  used)  that  did  not  reaot  at  ell  to  the  fol¬ 
io  in,- :  r.ctnllio  salt  injection.  These  animals  we  have  of  oowme 

•  * 

disrorarUed, 

‘•n  the  inoluded  Table  Z  all  the  results  of  these  cxwi- 
“cntc  ore  cited  while  the  metals  era  *rran£ed  acoordinx:  to  their 
•ction.  Three  rabbits  were  v**6  for  oeoh  natal.  f  course  not 
"11  of  the  tost  results  are  oitsd  but  only  the  few  which  ore 
of  imoertanoo  in  this  eanqsetlen.  ?n  the  last  column  at*  the 
t  ele  ihs  average  percent  inorsass  ooosoioned  or  ihe  retoilic 

s 


0 


ln;;cotion  is  oited. 

Induced  by  some  experiments  of  Valbun(16).  accordinc  to 
•••.hieh  very  email  amounts  of  various  retallio  salts  often  exert 
•i  ;>:•  whoring  action  on  the  formation  of  bacterial  toxins  in  the 
cultures.  ilelena  fv*dy  and  .-.album  (17)  undertook  c  3criea  of 
'x.criacnta  on  \  ,«s  action  of  metallic  salts  on  the  course  st 

• 

various  hocolytic  nrocesseo  anon,t  others  also  on  the  efowple- 

..cnt-rnbocentor-heaolyeis  (oheep  blood),  Since  it  was  oroved, 

in  thin  connection,  that  many  of  these  oalts,  in  minute  a  o\>ntn, 
•  *  * 
exerted  a  furthering  or  checking  action  on  the  hemolysis,  one 

„• culd  fear  that  the  amounts  of  aetallio  salts  which  were  trans¬ 
mitted  to  the  henolytio  system  with  the  rabbit  serum  were  so 
1*  rnc*  that  they  interfered  with  the  reaotion.  simple  cal¬ 
culation,  however,  one  seee  easily  that  the  amounts  which 
e.-n  be  trnnsnittsd  in  this  manner  rre  so  small  that  they 
lie  f?r  below  the  o order  of  aotivity  for  the  various  retallio 


o 


Table  1 


Amboceptor  Units  Per  Cu  Cm 


l?ir3t 

Before  Injection 

Second 

Increase 

Uillt 

Acne 

of  Salt 

Acne  . 

in  i» 

KnClo 

1920 

833 

1470 

33 

c 

1470 

1000  * 

1470 

•  32 

1430 

714 

1000 

20 

PbJlo 

2500 

1250 

1920 

27 

3850 

3000 

4050 

27 

1000 

455 

630 

17.5 

HoSl? 

1670 

556 

1090 

32 

£» 

1460 

1000 

1430 

29 

1250 

833 

1110 

22.2 

n.^12 

385 

192 

217 

6.5 

250 

135 

217 

32.5 

217 

111 

156 

20 

3aCl2 

2780 

1920 

2780 

30 

455 

313 

357 

10 

1000 

500 

714 

21 

Kfl3l2 

417 

167‘ 

313 

35 

1250 

625- 

769 

11.5 

200 

HO 

125 

7.5 

SrJl2 

3130 

1470 

2170 

22 

625 

250 

•  313 

10 

• 

3850 

2500 

3130 

16.5 

:;aJl2 

2500 

1670 

2220 

22 

2500 

1330 

1670 

14 

3850 

2860 

3210 

9 

At*01 

3850 

3130 

3850 

•  18 

2500 

1000 

1370 

15 

833 

435 

500 

7.8 

JdJl2 

556 

278 

.  345 

•'  12 

278 

147 

192 

.  16 

1000 

385 

500 

11.5 

r'Jl3 

5(0 

'  278 

400 

24 

1920 

1470 

1670 

10 

3130 

1470 

1670 

6 

•juJig 

1000 

833 

■  909 

7.6  . 

3850 

1220 

2000 

20 

313 

125  • 

147 

7 

-•*10—-. 


o 


Ta  ble  I 


Amboceptor  Units  Per  Cu  Cm 


First 

3efore  Injection 

Second 

Increase 

Average 

:Jalt 

Acise 

of  Salt 

Acme 

in  A 

Increase 

ZnUl2 

1250 

1090 

1250 

13 

11 

909 

556 

625 

8 

625 

426 

500 

12 

OCJI4 

1250 

1250 

1470 

17 

9  ‘ 

909 

125 

155 

3 

1C70 

714 

833 

7 

» 

0 

.;oJl2 

556 

633 

250 

313 

11 

.  7 

365 

435 

6 

633 

313. 

350 

4.5  : 

. 

I:iUl2 

*  1470 

625 

700 

5 

.  7 

_ _ _  _ 

..  2500  " 

1470 

1670 

8 

_ _ . 

1920 

833 

1000 

8.6 

'  - 

Fe  ;i3 

2780 

1670 

1920 

9 

7 

5560 

3130 

3450 

5.75  ; 

1110 

630 

709 

7 

• 

KAu.114 

m  ■ 

m 

1110 

1590 

l  ' 

7 

813 

500 

556 

6.7 

U2Pt0l6 

1250 

500 

556 

4.5 

4 

1250 

714 

769 

4.4 

833 

435 

.  455 

2.4 

UCI3 

250 

192 

192 

0 

• 

0 

2500 

1920 

1920- 

0 

1000 

500 

500 

0 

In  Table  II  the  totals  are  arranged  oy  -roups  .according, 
to  their  chemical  properties  and  within  the  individual  .-roues 
•  ecoraing  to  their  atomic  numbers.  In  the  third,  fourth.,  and 
fifth  columns  respectively  there  is  cited  the  action  of  the 
salts  on  a-ooceptor  foritation,  ar-lutinin  formation  and  on 
the  bactericide  substances  occurring  in  plasma.  It  my  be 

.  f 

concluded  from  this  that  ^or  amboceptor  formation  too  a 

certain  relationship  exists  between  the  stimulating  action 
*  • 

of  netals  and  their  atomic  numbers. 

Table  II 

Atomic  Humber  Amboceptor  Agglutinin  Bactericide  .lubetanocs 


Be 

9.1  . 

1 

27 

Ka/mesium  Croup 

63.0 

fcflf 

24.3 

18 

565 

4.? 

•du 

63.6 

12 

334 

1.7 

Zn 

65.4 

11 

168 

..  1*3 

Cd 

112.4 

13 

44 

1.2 

(Hg) 

200.6  • 

20 

181 

•  • 

Ca 

40.1 

15 

Calcium ( oariun ) Group 

27 

0.44 

3r 

87.6 

16 

43 

0.26 

‘5a 

137.4 

20 

233  . 

0  . 

ib 

207.2 

24 

402 

0 

•;u 

G3.6 

Silver  Group 

12  '  ’  "  mmM  334 

1.7 

Ag 

107.9 

14 

95- 

1.3 

Au 

197.2 

7 

30 

0.83 

Co  ' 

59.0 

7 

Iron  Group 

20 

'5.6 

hi 

58.7 

7 

30 

0.71 

In 

54.9 

28 

142 

0.44 

i?e  ’ . 

55.8 

7 

0 

0.13 

Or 

52.0 

13 

48 

0.67 

Oo 

190.1 

0.59 

ft 

195.2 

■  4 

36 

0.87 

A1 

27.1 

0 

166- 

0 

In  the  magnesium  group  the  action  decreases  from  beryllium 
to  zinc  whereupon  it  rises'  again  to  cadmiur  and  quicksilver. 

In  the  calcium  .group  the  action  decreases  steadily  ns  the 
atomic  number  rises  while  the  behaviour  of  the  silver  group  is 
apparently  the  reverse. 

Within  the  iron  group  there  can  probably  only  be  talk  of 

* 

a  comparison  between  the  three  bivalents  cobalt,  nickel, 'and 
.Manganese  and.it  seems  as  if  an  increased  action  oocurs  as  the 
c tonic  number  decreases.. 

If  one  investigates  within  different  groups  the  notion 
of  the  individual  metallio  salts  on  the  amboceptor  formation, 
agglutinin  formation,  and  the  bactericide  substances  of  the 
olood,  then  one  will  obtain  the  following  results. 

In  the  magnesium  group  the  action  of  the  metallio  salts 
on  agglutinin  formation  and  on  the  baoterioide  eubotanoee  de¬ 
creases  oe  the  atomlo  number  rises  and  conditions  regarding  ambo¬ 
ceptor  formation  are  apparently  partially  (or  perhaps  completely) 
of  the  same  type,  the  numbers  for  oopper,  sino ,  and  cadmium 

(1::,  11,  and  13)  lie  so  dose  to  one  another  that  any  difference 

*  •  • 

certainly  lies  within  an  experimental  error. 

A  uniformity  likewise  exists  in  the  silver  group  in 
that  the  action  here  too  deoreases  as  the  atomlo  number  rises. 

•  ithin  the  oaloium  group  conditions  are  the  same  in 
the  eaco  of  amcooeptor  and  agglutinin  formation  In  that  the  no¬ 
tion  increase*  as  the  atomlo  number  increases  while  the  bootori-  . 
dde  oubotanoea  behave  in  an  opposite  manner. 


An  agreement  exists  also  in  the  iron  group  between  cmbo-  • 
ccptor  and  agglutinin  formation.  Here,  however,  the  action  in- 
creases  as  the  atomic  number  decreases  and  here  too  the  bac¬ 
tericide  substanoee  behave  in  just  the  opposite  way. 

In  regard  to  the  two  trivalents,  iron  and  chromium, 
the  action  of  chromium  is  greatest  in  all  investigated  cases. 

In  regard  to  the  platinum  petals  osmium  acts  with  more 
oov. erful  stimulation  than  platinum  on  the  formation  of  ambocep- 
tors  and  agglutinins  while  action,  in  the  case  of  the  oacteri- 
cide  ouhstanoes,  apparently  ppooeeds  in, the  opposite  direction. 

Any  attempt  wiehing  to  explain  these  phenomena  theoret-  . 
tcnlly  now  seems  to  us  to  be  premature. 

Ae  is  shown  by  Walbum  and  Ktrqh(14) ,  the  concentration 
of  the  injeoted  Metallic  ealt  playe  an  extraordinarily  Important 
part  in  ite  degree  of  aotion,  einoe  there  seams  to  be  a  best  con¬ 
centration  and  the  aotion  of  both  greater  end  lesser  concentrations 

•  •  i 

socma  to  decrease. 

,  .  •  t  1  # 

'fhc  greatest  effeot  on  agglutinin  formation  was  attained 

oy  moans  of  e  0.001  molar  solution. 

•  , 

a.v«  have  tested  this  relation  in  regard  to  ambooeptor  forma- 

•  • 

tlon  oy  injeoting  beryllium  chloride  solutions  in  the  indioated 
concentrations  into  e  aeries  of  rabbits  whose  ambooeptor  ourye 
was  falling  steeply.  Blood  sampling  took  plaoe  before  the  in- 

•  e  » 

jootion  and  10  alsutee,  2  hours,  end  7  hears  after  the  injeotion. 

In  taolo  ill  the  result  of  the  experiment  is  olted  in  such  a  way 
that  the  numbers  indicate  the  samba*  of  ambooeptor  unite  per 


one  oubio  centimeter  of  oeram.  The  graphio  presentation  i*  found 


Table  III 


Amboceptor  limits  Per  Cu  Cm 


3c'J12 

.‘■'olnf 

Solution 

Before 

Injection 

10  minutes 
After  . 
Infection 

1.0 

100 

100  . 

0.1 

100 

77 

*0.01 

100 

100 

• 

0.001 

100 

120 

0.0003 

100 

113 

0.0001 

100 

100 

2  hours 

After 

Injection 

!7  hours 

After 

Injection 

Bead 

33 

100 

After  15  hrs 

59 

100 

After  *18  hrs 

120 

75 

• 

133 

110  . 

85 

85 

87 

87 

jj'roiD  thio  it  may  be  concluded  that  while  1.0  and  0.1 
rolar  solutions  cause  a  sharp  drop  in  the  amboceptor  concentra¬ 
tion  of  the  blood,  the  O.9I,  0.001,  and  0.0003  molar  solutions 
cause  rises*  while  the  greater  dilution,  a  0.0001  molar  solution, 
results  most  quickly  in  a  slight  drop. 

Just  as  for  agglutinin  formation,  the  greatest  effeot  seems 
to  be  produced  here  by  an.  approximately  0.001  molar  sortition. 

Summary  -r-  ^ 


-QMaj artiole^in  whioh  the  influence  of  various  retallic 
salts  on  the  smbooeptor  formation  of  the  rabbit  is  examined^ 

k  COtj  r  t  0 fc.'.- c-c. ►v 

is  a  link  in^the  constantly  ooatlaued  researoh^on  the  notion 
of  motallio  salts  on  the  lmnunologioal  and  other  prooesses  in 
the  animal  organism;  .  Just  as  in -works  whiuh  appsarscrjuirliery 

Xt  Co-Tip  Tf /AT  *■"1, 

the  aethers  find  hers  foe^wlthin  the  individual  groups  a  cer¬ 
tain  agreement  among  the  atomio  numbers  of  the  metals  sad  their 

•  *  *  (  •  * 

notion.  1.  ^  ^  . 
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